Characterization of bacteriophage T3 DNA ligase.
DNA ligases of bacteriophage T4 and T7 have been widely used in molecular biology for decades, but little is known about bacteriophage T3 DNA ligase. Here is the first report on the cloning, expression and biochemical characterization of bacteriophage T3 DNA ligase. The polyhistidine-tagged recombinant T3 DNA ligase was shown to be an ATP-dependent enzyme. The enzymatic activity was not affected by high concentration of monovalent cations up to 1 M, whereas 2 mM ATP could inhibit its activity by 50%. Under optimal conditions (pH 8.0, 0.5 mM ATP, 5 mM DTT, 1 mM Mg(2+) and 300 mM Na(+)), 1 fmol of T3 DNA ligase could achieve 90% ligation of 450 fmol of cohesive dsDNA fragments in 30 min. T3 DNA ligase was shown to be over 5-fold more efficient than T4 DNA ligase for ligation of cohesive DNA fragments, but less active for blunt-ended DNA fragments. Phylogenetic analysis showed that T3 DNA ligase is more closely related to T7 DNA ligase than to T4 DNA ligase.